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Section—A

1. Attempt any five of the following

faj Find a Hermitian and a skew-Hermitian
matrix each whose sum is the matrix

“ 2 3 -1
1 230 2
i1 a5 5

{b)  Prove that the set V of the vectors
(X, X5, X3, xX4) In R* which satisfy the
equations x; +Xx, +2x, +x, =0 and
2x; v3x, —x~~x4y =0, 18 a subspace
of R*. What is the dimension of this
subspace? Find one of its bases. 12

fc;  Suppose thart f7 is continuous on [1, 2]
and that f has three zeroes in the
imterval {1, 2). Show that f” has at least
one zero in the interval (1, 2). 1

b

fd) If f is the derivative of some function
defined on {[a b]. prove that there exists
a number n = [@ b|, such that

{C it - fmyb - a 12

() A line is drawn through a variable point

) n
P

. xXT 1
on the ellipse — r—J—j- =1, z=0 to meet
a~ b~
two fixed lines y = mx. =z = c and y = —mx,
z - —c. Find the locus of the line. 12
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fb) Let f:R2 — R be defined as

Y if (=00
Sl = {x" +y~

0 . if (% ) = (O, O)

Is  / conrtinuous at {0, 0}? Compute
partial derivatives of f at any point (x, y),
1f exist, 20
) A space probe in the shape of the
ellipsoid G —yz +1z” =16 enters the
earth’s atmosphere and its surface
negins to hcecat. After one hour, the
temperature at the point (x, y ») on the
probe surface is given by

Tix y, =) = 8x~ trdyz — 16z +-600

rind the holtest point on the probe
surface, 20

4. (a) Prove that the set V of all 3«3 real
svmmetric matrices forms a linear
subspace of the space of all 3 <3 real
matrices. What is the dimension of this
subspace? Find al least one of the bases
for V. 20

(b} Evaluate

I=[[~dydz—dzdy+ xz dxdy

R

where S 1s the outer side of the part of

lhe sphere N7y y: +z° —1 in the first
octant 20
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(@) e f:R? 5 R froafefiza % =9 =
gfeyriaa 2
_ Y. afz (x y) =0 0)

f[x,y):]\/x3+y‘3
. O , TR (g, y) =0, 0)

F1 (0, O) T f Haa ¢ &l g 6 y) T S
wftaa =i

(M) g 4x? ry’ +4z° =16 F STRfd
UF SfAiE ASTIU-ATE geEl F AgEed O TEm
FTa1 3 ofn 3o yg vl A aTer 2 uE EE F
T, A=q7-gF F g8 W fAag (x, y. 2) T 9

Tlo y, 2) = 8x° +4yz—~16z+600

T FA 2| HEMT-UE Ok gE 9 HER SEE T
faeg sma i

() fag #ifsu fF @l 3 x 3 Tefas wam=d g
¥ W= Vv, Bl 3 x 3 Avdias STeE & GHE F]
Yers sraafy @5d 81 33 3Igmafy &Sm0
27 v ¥ foru F9-4-FE Tm HUR @9 FwIAC

(3) I={[xdydz~dzdxe~xz’dxdy F1 AT
S

e, o' S TEd E e "o TS

x? +y? +2% =17 HUT & AT T 2l
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(7)) UH UH THUEN W9 F1 ooErn wa &rfese, W
=1 a A v FHAE T wogg gEn w=FoEnd
7 =g ot Y qftfy % fi3-Hlead S amd 3 8 15

8. (¥) E={2x—y+z}2

+(x+y—z?‘]_}+(3x—2y+4z}}e

2
0 U= IA-8F e andam 4+ Y
25 1

z=0 F I AN HU F T AW A
T FE w1 AR e

() mawuﬁwa?rgﬁnmmgqﬂsf{.dErm

= e, sei A = 3 +y )+ 27k
S MAF x 2 +y2 vz =a® = 78 call

2 2 -, . _
() 98 x* +y”© —2ax+az =0 F FZFE v T 4T

U 37 €M 5% & g0dd z =0 O o5
J’J‘S (V= F)- dS =1 o9 = 6w, 5=

—

F=(@y?+z2-x?)i

2

: '3 I 2, i
+H(z® +xT -y~ j+(x" +y” -

e e oA
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